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Abstract 
The Program for International Student Assessment (PISA) is a system of assessments that focus on 15-year-olds' capabilities in 
reading literacy, mathematics literacy, and science literacy in developed countries. PISA measures the level of awareness of real 
life issues and redefining these issues in an algebraic format instead of just working on algebraic problems. The students’ 
proficiency levels are related to their teachers’ effectiveness. Based on this assumption, the purpose of this study is to expose the 
prospective elementary math teachers’ methods on solving the PISA 2003 questions. The PISA 2003 questions are used to gather 
data. The students’ problem solving strategies are grouped among themselves with analyzing the data by using percentages and 
frequencies. 
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1. Introduction 
Thinking skill comes first among the skills that people must possess in order to exist in today’s information and 
technology societies. Individuals, who have qualified thinking skills, can adapt to the learning environments that 
they are in much more easily throughout their lives (ønan & Özgen, 2008). Problem solving skill is also included in 
the scope of these gained thinking skills (Philips, 1997). This skill is improved by problem solving method. 
Although many people think about a solution method of a mathematical problem when problem solving method is 
mentioned, this method has a much more comprehensive perspective than it is considered. Thinking skills gained 
with this method enable the person to move one step further in life compared to other people; think critically against 
problems; and reach much more effective results (Dede & Yaman, 2006). It is mentioned that there is a positive 
correlation between mathematical success and this method which helps the person improve himself/herself in many 
fields. In studies conducted on students with different mathematical success, it has been observed that the students 
with less mathematical success understand questions but cannot actualize the thinking processes required to reach 
the solution (Özsoy, 2005). The importance of problem solving is particularly emphasized in the field of 
mathematics teaching with not only newly implemented second education program but also conducted scientific 
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researches. This importance updated the problem solving processes and revealing the opinions and concepts of 
teachers and students on this issue (Kayan & ÇakÕro÷lu, 2008). The best example for the mentioned up-to-dateness 
in today’s conditions is the PISA application that covers a very large sample. PISA (Program for International 
Student Assessment) is carried out in order to determine the degree to which 15-year-old students in all OECD 
countries and some nonmember countries are raised to be ready for the conditions that they may come across in the 
information society in which they will participate at the end of their compulsory education process. Instead of 
examining the degree to which students have learned the subjects that are given in the scope of secondary education 
program, PISA assesses students’ ability in utilizing their knowledge and skills against the conditions that they may 
come across in real life; analyzes students’ thoughts; and examines whether or not students have an effective 
communication skill by reasoning and using scientific and mathematical concepts that they learn in school. Thanks 
to PISA project, which is implemented in three-year periods, applications are performed in the fields of 
mathematics, science and reading skill. Each period features one of these fields. The first period was actualized with 
the studies that started in 2000. This period featured questions in which students can exhibit their reading skills. 
Turkey joined these studies in 2003. The period in 2003 featured questions that covered the field of mathematics 
(Ministry of National Education [MNE], 2004). 
Crucial reforms have been implemented in educations system and in education policy of many countries as a 
result of similar studies and PISA which is conducted in order to determine the degree to which students in a certain 
age group have advanced level thinking areas such as overcoming the hardships that they may come across 
throughout their lives; expressing their thoughts effectively; analyzing and reaching correct results (MNE, 2007). 
Countries must prioritize teacher training systems before the restructurings that are performed in education systems 
and second education programs. That is because teachers are the most effective element in earning students the 
advanced level thinking skills (ønan & Özgen, 2008). There is a significant correlation between teachers’ knowledge 
level and students’ success (Saenz, 2009). In view of the current correlation and by applying PISA 2003 questions 
on mathematics teacher candidates, this study aims to determine the degree to which the teacher candidates, who 
will raise these students, have reached the thinking level that is expected from 15-year-old students.  
2. Method 
Descriptive research method has been used in this research, which aims to detect the current condition in order to 
determine the problem solving strategies of elementary school mathematics teacher candidates in the scope of PISA 
2003 mathematics questions. 
2.1. Problem Situation 
What are the problem solving approaches of elementary school mathematics teacher candidates according to their 
scores from PISA 2003 mathematics questions? 
2.2. Sample
The sample of the research is composed of 198 elementary school mathematics teacher candidates who have been 
selected with convenience sampling among the types of nonprobability sampling. 
2.3. Data Collection Tool 
The research is composed of 5 questions selected among PISA 2003 mathematics questions which have been 
published by EARGED (Department of Educational Research and Development) and included in the databases 
which were opened for the use of researchers. Selected PISA 2003 mathematics questions are composed of open-
ended and short-answer question types. The reason for selecting open-ended and short-answer questions is to make 
students form their own answers. Teacher candidates have been given enough time during the application of data 
collection tool. 
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2.4. Data Analysis 
Data obtained via data collection tool have been graded in view of “Grading Guidebook for Released PISA 
Mathematics Questions” which have been published by EARGED and included in the database which was opened 
for the use of researchers. According to this grading guidebook, the answers to the questions have been graded with 
2 points if they were completely correct; the answers to the questions have been graded with 1 point if they were 
partially correct; and the answers to the questions have been graded with 0 point if they were wrong or if no answer 
was given. Numeric data obtained by grading the questions have been evaluated in SPSS 13.0 for Windows 
(Statistical Package for the Social Sciences) computer program. Cronbach’s Alpha coefficient has been calculated 
and measurement reliability has been found as .74. 
3. Findings 
Findings, which have been obtained from the answers of the teacher candidates in the test composing of selected 
PISA 2003 mathematics questions, are featured in this part of the research. Data have been graded in view of 
“Grading Guidebook for Released PISA Mathematics Questions”. Grades of the teachers for each problem are given 
in Table 1 in terms of frequencies and percentages. 
Table 1: Frequency(n) and percentage(%) distribution of grades of elementary school mathematics teacher candidates for each problem
Problem1 Problem2 Problem3 Problem4 Problem5
2.1 2.2 2.3
Point Type n % n % n % n % n % n % n %
Full Score (2) 30 15.2 184 92.9 165 83.3 84 47.4 78 39.4 99 50 94 47.5 
Partial Score (1) 72 36.4 - - - - - - - - - - 22 11.1 
Zero Score (0) 96 48.5 14 7.1 33 16.7 114 57.6 120 60.6 99 50 82 41.4
Problem 1, in which 15.2% (30 participants) of all participants got full credit, is the problem with the lowest 
correct answer percentage among other problems when the test results in Table 1 are examined. Similarly,Problem 
2.1, in which 92.9% (184 participants) of 198 participants got full credit, is the problem with the highest correct 
answer percentage among other problems. Problem 2.3, in which 57.6% (114 participants) of all participants got no 
credit, is the problem with the highest wrong answer percentage or unanswered question percentage among other 
problems in terms of zero grades. Moreover, Problem 2.2, in which 7.1% (14 participants) of all participants got no 
credit, is the problem with the lowest wrong answer percentage or unanswered question percentage among other 
problems. 5 questions, which have been selected among PISA 2003 mathematics questions in order to determine the 
problem solving strategies of teacher candidates, have been examined in line with the problem solving strategies 
defined by Posamentier & Krulik (1999). The strategies included in these problems have been given below.  
Adopting a different point of view  (in Problem 1) 
Finding a pattern (in Problems 2.1 and 2.2) 
Working backwards (in Problem 2.3) 
Considering extreme cases (in Problem 3) 
Organizing data (in Problem 4) 
Accounting for all possibilities (in Problem 5) 
Logical reasoning (in Problems 1, 2.1, 2.2. 2.3., 3, 4 and 5) 
Finding a pattern strategy is a strategy oriented towards the skill of performing mathematical operations. Problem 
2.1 and Problem 2.2 have the highest level of full credit obtained by the teacher candidates since they involve this 
strategy. On the other hand, adopting a different point of view strategy requires thinking differently from normal 
conditions in solving the problem. Problem 1, which can be solved using this strategy, has the lowest level of full 
credit. That is to say, teacher candidates experience difficulty in solving questions that require different thinking. An 
interesting result obtained from the findings in Table 1 is that the number of full credit and no credit obtained in 
Problem 4, which required organizing data strategy, are equal. 
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4. Conclusion and Suggestions 
It has been concluded from the obtained findings that even teacher candidates have difficulty in solving the PISA 
problems that are conducted on 15-year-old students. It has been observed that teacher candidates’ problem solving 
strategies are not at an adequate level and they could not utilize necessary strategies in problem situations that 
require adopting different points of view. It has been observed that teacher candidates used problem solving 
strategies at an adequate level in the questions that require finding operation, formula or pattern. Questions featured 
in the PISA present students with real life problems and aim to improve their skills in solving these problems. 
Questions similar to the ones in the PISA are frequently included in our education programs. Furthermore, if we 
want to raise students who have the adequate level of problem solving skill as intended by PISA, we must also 
present the teacher candidates, who will raise these students, with such daily life related problem situations and 
questions, and we must accordingly design appropriate education programs. 
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